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APPENDIX A
RAILROAD LAYOUT DATA

The tables and figures listed below are based on the use of: (a)
4-foot 8-1/2" inch gage, (b) No. 8 frog, 13 feet long, theoretical heel
distance of 8 feet 3 inches, and (c) 68-foot lead distance. If other
types of turnouts are used, mathematical calculations will be necessary
in lieu of these tables and figures.

- Figure A-1 shows basic layout data for No. 8 turnouts and
components.

- Figures A-2 and A-2(a) (with tables A-1 through A-6) show
dimensions for minimum trackage in layouts where parallel tracks
at various centers are reached over curved entrance tracks.

- Figure A-3 shows spacing of frogs in crossovers between parallel
tracks in which the crossover track is on reversed curves with
sufficient tangent between curves to adjust the locomotive wheel
base.

- Figure A-4 (with table A-7) shows essential dimensions for ladder
and yard tracks where the ladder must be on a curve. In the
table, all curvature is taken up in the turnout leads, the
distance between frogs being the chord distance subtended by the
frog angle. The formula on figure A-4 can be used for any
combination of ladder curvature and turnout spacing.

~ Figure A-5 shows essential dimensions for two types of railroad
yard ladders.

- Table A-8 is a tabulation of material required for 1,000 feet of
‘track. '
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FIGURE A-1. BASIC DATA FOR STANDARD NO. 8 TURNOUT GAGE 4 FEET 8 1/2
INCHES; FROG LENGTH 13 FEET
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Table A-1. Minimum Track and Operating Movement
Case 1 - Reference Figure A-2
R = 573.69', D = 10°, Turnouts No. 8
Truxck No. 1 Track No. 2 Total-ft.
} 5. 8 L dagrees ) u::k“fl:
Ade. xS Bt Lr | Trackl | Trcks
13...- - - .| 8°38 657 8833 | 77.28| 1480 | 9290 9208 184 93
14 remececamnes J 8°58’1 1018 80.60 | 8075 1807 99.76| 9382 198 58
18.... ———- Jd o916 1361 9275 8408 | 21.22 10838 | 10530, 21163
} (. S cocaasnse wecanamanaee 9°35' | 1693 | 95.80 ) 87.28 | 2427 | 112 73 | 111.55 | 224 28
17 9°83/ | 20.13) 9875 ] 90.35) 27.22 | 118 88 | 117. 57 | 238 45
18.....-. eeccanaes eees] 10°10° | 23.25| 101. 62| 9332 30.09 | 124 87 | 123.41 | 248 28
1 S, P 10°26’ | 26.25 104 41| 96.19| 32881 130.68 | 129.07 | 253.73
20.cn-- - 10°43* | 29.17 ] 107.14 | 9897 | 35.61 | 138 31| 134 58 | 270. 89
21 - 10°59’ | 32203 109.79 | 101.67 | 38268 | 141.82{ 132.93 | 28L..7$
P . el 110147 | 3479 ] 112238 | 104.30 | 40.85 | 147.17 | 14515 | 292 32
b < S ccacean 11°29° | 37.50 1 114.91 | 106. 85| 43.38 | 152 41 ! 150.23 | 302 84
24 11°44’ | 40.14 ]| 117.39 ] 109.33 | 4586 157.53 | 155.19 { 31273
13 - 11°59 | 4273 | 119.83 | 111.76 | 4830 | 162 56 | 160.08 | 322 62
26 12°13' | 45.26 | 12221 | 114 13 | 50.68 | 187.47 | 164. 81 | 33228
2. . 12°27* | 47.74 | 124.54 | 116.44 | 53.01 | 17228 | 169.45 | 341.73
o8 12°41’ | 50.16 | 126.84 | 118 70 | 55.31 | 177.00 | 17401 | 351.01
29 - -] 12°557 | 5255 | 120.09 | 120.92 | 57.56 | 181. 84 | 178 43 | 380.12
30. —aon o] 13°08’ | 54.90 | 131.31 | 12309 | 59.78 | 186 21 | 182 87 | 369.08
3 13°21’ | 57.20 | 133.49 | 125.22 | 61.96 | 190.69 | 187.18 | 377.87
a2 weo| 13°34’ | 50.47 | 135.64 | 127.30 | 64 11 | 195.11 | 191.41 | 388 52
3 weo| 13°468’ | 61.69 | 137.75 | 129.35 | 66.22 | 199.44 | 195. 57 | 395.01
M. 13°59’ | 63.891139.83 | 131.35 ] 6830 ) 203.72 | 199. 65 | 403 37
L 1 I conn 14°11’ | 66.05 ] 141.88 | 133.33 | 70.35 | 207.93 | 203. 68 | 411. 61
38 14°23' | 6818 | 14391 | 135.27 | 7238 | 212.00 | 207. 65 | 419.74
37 14°35" | 70.28 ] 145.90 | 137.17 | 7437 | 216.18 | 211054 | 427.72
38, carecnccacencacscccnccccccaaan 14°47° | 7236 | 147.87 | 139.05 | 76 34 | 220.23 | 215.39 | 435 82
39 . wee] 14°59° | 7440 | 149.81 | 140.89 | 7828 | 22421 | 210.17 | 443.38
40 - wea] 15°10° ] 76.41 | 151.73 | 142272 | 80.20 | 228 14 | 222 92 | 451.06
45 16°06’ | 86.14 | 181.00 | 151.39 | 89.47 | 247.14 | 240. 88 | 483 00
50.. 16°59’ | 95.35 | 169.83 | 150.49 | 98 .30 | 265.18 | 257.79 | 522 97
55 17°49' | 104 11 | 17812 | 167. 09 | 106. 59 | 282.23 | 273.48 | 555.91
L 18°37/ | 112249 | 186.11 | 174 25 | 114.58 | 208. 60 | 288.83 | 587. 43
8 19°23 | 120.55 | 193.78 | 181. 03 | 12225 | 314.33 | 303.28 | 617.61
7 20°07’ | 123 31 | 201.17 | 187.49 | 129. 64 | 329.48 | 317.13 | 644 61
7 - 20°50” | 135. 83 | 208 31 | 193.60 | 138. 78 | 344. 14 | 330. 43 | 674 52
Q0....... eel 219317 | 14310 | 215.22 ] 199.45 | 143. 69 | 358 32 | 343. 14 | 701 48
U. S. Army Corps of Engineers
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Table A-2. Minimum Track and Operating Movement
- Case I - Reference Figure A-2
R = 478.34', D = 12°, Turnouts No. 8
Track No. | Track No. 2 Totalot.
P L depreme Tonln.
Adtt. 4 | Bt L Track1 | Track2
18ccccace. ccesoecnn aemsen cecvaces 8°27’ 7.23| 7880 | 65901 10.19]| 8303 | 85.10| 171.13
b ¥ S oIy 9°49’ | 10.68 | 81.78] 60.23 | 2217 | 9248 | 91.40 | 183 %6
1Becenancnnccccnnnncccnncnaan eeeof 10°10° | 14 00| 8468} 7240 25. 05| 0886 | 97.45| 19611
| R, wsmecacssane ccacmannme 10°307 | 17.17 | 87.45 | 75.43 | 27.84 | 104.62 | 103.27 | 207. 89
& SR, cosmvanuscnsencanes eeme-es| 10°49’ | 20.22| ©0.14 | 78 34| 30.53 | 110.36 | 108 87 | 210.23
18cccccccan cesscancn eveccnacasa o] 11°08° | 2317 | 9270 8115 33.18 | 115. 98 , 114.33 | 230.29
19eceemcccncomcacsasaccvocnanen -] 11°%6’ | 2603 | 9532 | 83. 85| 3571 121.35] 119.56 | 240.91
20.caccccaccnancan cevensa eeeeeana] J1%44’ | 2881 | 97.80 | 8646 | 3819 | 126.61 | 124. 65 | 251.28
3 D, esscea weemcesmcan 12°02' | 31.49 | 100.23 | 89.00 | 40.62 ) 131.72 | 120.62 | 261 34
22ecveccnccconnnanancnnnsnnane eeef 12°10/ | 34.12 | 102.50 | O1.45 | 4298 | 13671 | 13443 | 271.14
- SR ceccmcsscsncanss caveccmme 12935’ | 36.66 | 10491 1 9384 ( 45 30 | 141. 87 | 139.14 | 280. 81
A eeccccnnccnacsseoncnnsseseann| 12982 | 30.17 | 107.18 | 96,18 | 47.57 | 148.35 | 143 73 | 290,08
28, e eeeeccccacesacecnasscesscsaa| 13°08’ | 41.61 | 109.39 | 0842 ] 49.78 | 151.00 | 148 20 | 299.20
28.ccncene cevosen meseemueceaemene| 13923’ | 43,98 | 111. 57 | 100.63 | 51.96 | 155.55 | 15259 | 308 14
BT e cececonencncnassnsecencsananas 13°39 | 46.32 [ 113.71 | 10276 ] 5410} 160.03 | 15686 | 318 89
28, erccncnnacccncasassaca weeeo] 13°54’ | 4861 | 115. 80 { 104 87 | 58 19 | 164. 41 | 181.06 | 328 47
20.ccccacnccncocns cecasmavecanasan 14°09/ 50.85 ] 117.86 | 10692 | 5825 | 168 71 } 185.17 | 333 88
80.cccana. cemccocecssesacsssesmes 14°23’ | 53.04 | 119.89 | 10893 | 60.28 | 172 93 | 169.21 | 342 14
3 VI ceweemmcanwa] 14°387 | 55.21 | 121.88 ) 110.89 | 6227 | 177.00 | 173. 16 | 350. 25
82 eececcccancsccnnasassnsaenees| 14°527 | 87.34 | 123.84 | 11282 | 6423 | 18118} 177.05 | 358 23
83.accccccnconnacas PO, womacea 15°06’ | 50.43 | 125.77 | 114 70| 66 18 | 185.20 | 180. 86 | 368 06
$4oun... cevemmecancen mecemaneane 15°19’ | 61.48 | 127.68 | 11855 | 6807 | 189.18 | 184 62 | 373.78
- 1. SR cecemsscemncenanenes 15°33’ | 63.50.| 129.55 | 118 37 | 69.94 | 193.95 | 188 31 | 381.38
38 aneccccncaccncacssnaanneanass] 1546 85. 50 | 131. 40 | 120. 15 71.79 | 198 90 | 191. 94 383 84
Y S eaceccesceenann 15°59’ | 67.46 | 133.22 | 121.90 ] 7361 | 200.68 | 195 51 | 396 19
38.ccccccccccaacacecacscnnnssnass 16°12/ 60.390 | 135.03 {1 123.62 | 75.42 | 204 42 | 199.04 | 403. 48
39.ccicccccnccccnas ceavesscesssns 16°28/ 71. 31 | 136.80 | 128, 31 77.19 | 208 11 | 202 50 410. 81
Q). ceececcccccancnenancsansanscoss 16°38’ 73.19 | 138. 56 | 12898 | T8 95 | 211.75| 205.93 | 417. 68
45 ececcanaccannn eemmame wessenea] 17°39 82 28 | 147.03 | 134 91 87. 42| 229. 31 | 222. 33 451. 84
80.cccacccnccconaccnnas wecceesas . 18°38’ 90. 86 | 155 05 | 142 27 95. 44 | 245,91 | 237. 71 483. 62
58 ccecccccnmmnenn cemaesa ceomme 19°31/ 99.03 | 162 60 | 149.15 | 103.08 | 261. 72 | 252 23 513. 95
80ccecccnccenceonan smcmeecen weeeo| 20°24’ | 106.85 | 170.00 | 155.61 | 110.39 | 276.85 | 266 00 | 542. 85
85 e mencceemo—oaceaeam——— 21°15’ | 114 35 | 177.00 | 181.71 | 117. 47 | 201 44 | 279.18 | 570. 62
70ecccvccnccccacacasscnaancncnsnn 22°03’ | 121.59 | 183.75 | 167. 48 | 124. 14 | 305.34 | 291. 62 | 596 98
2 T 22°50' | 128 57 | 150.32 | 172 94 | 130.91 | 319.09 | 303.85 | 622 94
P YO 23°36’ | 135. 35 | 196 85 | 178 15 | 137.04 | 332 00 i 315.19 | 647.19

U. S. Army Corps of Engineers
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Table A-3. Minimum Track and Operating Movement
. Case I - Reference Figure A-2
d R = 410.28', D = 14°, Turnouts No. 8
Track No. 1 Track No. 3 Total.ft, Totd
PN L degrees
‘ At Lot Beft. LAt Tl | Trexz | o0

18oeomemmmmmnannamecessenmnnnn 10013 | 7.87| 7295| 57.92| 21.86 | 80.82| 79.78 | 160. 60
1deeccncacanacancacscsnsmsncancan 10°36" | 11. 18] 75.71 | 61.13| 2462 | 8487 ! 8575| 17263
15 ccccacnccmmamccncanascnennnnane 10°58’ 14351 7837 84 11 27.28 1 9272 91. 39 184 11
18acaccacn ececemccesmenaansnTasea 11°2¢/ 17. 38 80. 95 88, 99 29. 88 9% 33 96. 85 198. 13
17 cecencenccocenacann eocmacemasea 11°41/ 20.30 | 83.45 60.75 | 3236 | 10375} 102 11| 203 88
18 ccmcccnccancsanosancnananssenn-n 12°01’ 2312 8588 7240 | 3479 109.00| 107.19 | 218.19
19ccaccccccccccscnccccanannconans 12022 | 25.83 | 8824 | 7495 | 37.15] 11407 112 10 | 224 17
20ecccecccaccccconcen cemsccnenaas 12°41’ | 28.48 | 90.54 | 77.42 | 39.45| 119.02 | 118 87| 235 89
Bl .ccncccccacccanccancancacnaanas 1 12°59 31,04 9279 | 79.80 | 41.70 | 123.83 | 121.50 | 245 33
B2 cecccccacecenessrassaancunann 13°18’ 33.53 ) 9498 | 8211 4389 12351 | 1268.00 | 254 51
28 imcccccccccenccnacncacnncnnnen 13°36’ | 35 95| 97.14 | 84.39 | 4605 133.00 { 130. 44 | 2683 53
24 eceviccccaconneeamnesmsansnaaan 13°53 | 38.31 | 99.23 | 86.53 | 48 14 ] 137.54 ] 134 67| 272 21
- e 14°11’ | 40.62 | 101. 28 | 8864 | 50.19 | 141.90 | 138 83 | 280.73
28 ccccccanccccemmeannsacnacanann 14°28’ | 4288 103,30 | 90.71 | 5221 | 14818 | 142 92| 2890.10
27 ececncccccnmemanacmenas . 14°44/ 45,08 | 108.28 | 9271 | 5419 | 150.38 | 148.90 | 297, 28
28 vccceccacmaccnemacanancanann 15°017 | 47.25 | 107.22 | ©4.87 | &56.13 | 154. 47 | 150.80 | 305 27
29 eectevtancencanomea 16°17/ 49. 37 | 109.13 96. 59 58.04 | 158 80 | 15463 | 31313
30 .ceeccccccencccncancananscsmaans 18°32/ 51.45 | 111. 01 98.48 | 59.92 | 162248 | 15838 | 320. 34
. S 15°48/ 53.40 | 11285 100.28 | 61.76 | 183.34 | 16204 | 328 38
82 ccccecccmcccomanenausnanaaa| 16°037 | 35 .50 | 114,67 | 102.07 | 63.58 | 170.17 | 165. 65 | 335 83
3 nccccccccecccccavcasacnsnanenn 16°18/ 57.47 | 116,46 | 103.83 | 65 .37 | 173. 93 | 169.20 | 343.13
S4ececccncccnncncacccancnccannan 16°33/ 59. 41 ) 118,22 | 103 54 87.13 | 177. 683 | 171. 67 350, 30
38 eecencccccccracssccnanacacnnnn 16°48’ | 61.32 1 119.96 | 107.23 ;| 68.87 | 181.28 | 176. 10| 357.38
30 ecrccceccccnccccaccsconcancanan 17°02/ 63.20 [ 121.67 | 108.88 | 70.58 | 184 87 | 179.486 | 364 33
T enccccccccccncacacncssanacmmann 17°1¢’ 6506 123,36 | 110.50 | 7227 ] 188 42| 18277 | 37.19
38 cccccnicrcsscccsscccnccanannen 17°30/ 66.89 | 12504 | 112 09 73.95 | 191. 93 | 188. 04 | 377.97
39 cccccccccnaccccscccanncanannunn 17944/ 68.69 | 126. 69 | 113. 65 75 60 | 195 38 | 189. 2% 384. 63
40 cceecceccccccncccnccnccccnnan 17°58’ 70.47 | 128.31 | 115.19 | 77.22 | 198. 78 | 192 41 | 391. 19
45 o ccveccccnccnccnccncacacmnana 19°04 79.03 | 136.16 | 122 50 | 85 07 | 215.19 | 207. 87 | 42276
80.ccecceccnccccncccaccsncannneas 20°08’ | 87.12 ] 143.61 | 120.25 | 92521 230.73 | 221. 77 | 452 50
L . esscacanccmasunrcneenn 21°06’ { 94.81 | 150.69 | 135. 55 | 99.60 | 245 50 | 235. 15 | 480Q. 88
80 caeccacccccccccscncscnccnacmnns 22°03’ | 102 17 | 157. 48 | 141. 43 | 108. 39 | 259. 85 | 247. 82 | 507. 47
85 ccnccanaccccccconccnecncnnn 22°58’ | 109.23 | 163. 99 | 146.97 | 11290 | <73 22 | 250.87 | 53309
70 ceccececcccccsccccmccnnns PRSI 23°50’ | 116.08 | 170.27 | 15218 | 119. 13 | 286.32 | 271. 38 | §567.63
[ £ N 24°41’ | 122.63 | 176. 34 | 157.11 | 125, 25 | 298 97 | 282 38 581 33
80 ..cecccnccccancccnavanacosaces 25°31’ | 129.07 | 18222 ; 161.78 | 131. 13 | 311. 29 | 292 91 804, 20

U. S. Army Corps of Engineers
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Table A-4. Minimum Track and Operating Movement

Case II - Reference Figure A-2a

R = 573.69', R

= 478.34', D =

10°, D

= 12°, Turnouts No. 8

1 1
Track No. 1 Track No. 2 Total-ft. .
X8 1. degrons o
A, 1 2713 B, L. Trackl | Track?
18...... ctveccssncccaccancersonne 927’ 771 7880 6285 2303 8851 85358 17209
L R eeeef 9°497 | 11,20 81.78| €540 | 26.61 )| 9307 | 9201 | 18508
. S 10°10° | 1474 8486 613 | 30.06| 00.40 9819 197.59
1 TR aeemsecnccenann weaees| 10°30 | 1805 87.45| 70.75 ! 33.41 | 105 50| 104. 16 | 209. 66
1 e rcccecacemcaan.. 10°49’ | 21.26 ] 90.14| 73.27| 36.65( 111.40 | 109.92 | 221.33
18ccecnnaee.. esccccccnscccnccnane 11°08 | 2438 0279 7569 39.79 | 117.15 | 115. 48 | 232 63
0eccccnncncactccncenncocnccsnsoe 11926’ | 27.38 | 9532 7804 428312270 120.87 | 243 57
20..... tecrcccsecornessncssssnsns 11°44’ | 30.30 | 97.80 | 80.31 | 4583 | 128 10| 126. 14| 254 24
) DR, wwseea| 12°02 | 83,15 100,23 | 8251 48 74 | 133.38 | 131.25 | 284 63
22ecccccenciaaaeas esvmceccassen 12°19° | 3594 | 102 50 | 8466 | 51.58 | 138.53 | 136. 24 | 274 77
< P, coencssncnnee 12935 | 38.64 | 104 91 | 88.72 | 5438 | 143 55| 141.08 | 284 63
B4 eiccicccccccccccccacaeaas] 12982 ] 41,29 | 107.18 | B8R 75| B7.08 | 148 47 | 145,83 | 294. 30
2 eeaceeccceceanncncnnonaanacaass]| 13°08" | 43,80 | 100.39 | 90.72 | 59.74 | 15328 | 150.46 | 303 T4
26ecccciccaanne... ceccmsemsanaaa| 13°23' | 46.43 | 11157 ] 9263 | 6235 | 158 00} 154 98 | 31298
D (RPN weeccmmaccnancanan 13°39’ | 4891 | 113.71 | 94.51 | 6492 | 16262 | 159.43 | 322 05
- S, eeesscana eweee] 13°54’ | B51.36 ) 11580 | 9634 67.43 | 1867.16 | 163 77 | 330 83
29.ceaen.. cssceccanecane cvvcccmas 14%09 | 853,75 | 117.86 | 98 12| 60.91 | 171.61 | 168 03 | 339. 64
80.caccecnnnnnan wecoran coreccansas 14°23' | 56,11 [ 110.89 | 90.87 | 7234 176.00 | 172 21 | 348 21
8l...... teveeccerccccataccan cees| 14938’ | 5842 | 121.88 | 101.60 | 7473 | 180,30 | 176.33 ; 35663
b 7 SR ewecmeccnnnncn 14°52' | 60.70 | 123.84 | 103. 28 | 77.08 | 184 54 | 180. 36 ; 364 80
33..cuen... cevscveccsacscavsccnane 15°068/ | 62.94 | 125. 77 | 104 92 | 79.40 | 188 71 | 184 32 ] 373.03
........ enccscescencracans eeeea| 185°197 | 85.14 [ 127.68 ) 1068. 54 | 81.68 | 192 82 | 188, 22 | 381.04
88 ecicccccnccecaccnccnnaas 15°33’ | 67.31 ] 129.55 | 108 12| 83,93 | 196.86 | 192 05 | 383 91
88..ca-.. seccesmvencancasconuraas 15°46/ | 69,45 | 131.40 | 109. 68 | 8615 | 200.85 | 195.83 | 396. 68
87eeue... etecesecacenssacecacccne 15597 | 71,87 | 13322 | 111.21 | 8834 | 20479 | 199.55 | 404 34
. . 18°12° | 73.65 | 13503 | 11270 | 90.50 | 208 68 | 203.20 | 411.88
1 SO cacecansnaces 16°25’ | 75.71 ) 136.80 | 114 18 | 02 63 | 212 51 | 206. 81 | 419.32
40 . eceeececcnccaccnccaan. 16°38' | 77.74 | 138 56 | 115. 64 | 94 74| 218 30 | 210.38 | 428 68
45 e cemmne 17°397 | 87.54 | 147. 03 | 122 56 | 104 90 | 234 57 ; 227. 46 | 46203
. S 18°36¢’ | 96.82 | 155.05 | 128 97 | 114 53 { 251. 87 ! 243. 50 ; 495 37
S, 199317 | 105 87 | 16289 | 134. 97 | 123. 70 | 288 36 ; 258 67 ! 527. 03
80 i eccccccaccccacnae 20°24’ | 11413 | 70,00 | 140.59 | 132 47 | 284 13 | 273. 06 ; 557.19
L N 21°157 | 122 28 | 177,02 | 145. 83 | 140.89 | 299.30 . 286. 77 | 586 07
70 cecececiceececcccmaaracnans 22°03’ | 130.13 | 183. 75 | 150/ 87 | 149.01 | 313.88 | 299.83 ) 613 78
£ 2SS 22°50° | 137.73 | 190.32 | 155 59 | 156.86 | 328. 05 | 312 45 | 640. 50
80 cceccecimccenncceccccccmiann 23°36’ | 145.10 | 196.65 | 160.08 | 164. 45 | 341. 75 | 324 53 | €66. 28

U. S. Army Corps of Engineers
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Table A-5. Minimum Track and Operating Movement
Case II - Reference Figure A-2a

R = 478,34', R, = 410.28', D = 12°, D, = 14°, Turnouts No. 8

1 1
_— Track No. 1 Track No. 2 Total.ft., rotal
. L. degrees S
Adt, Lt Bt Lt Track1 | Track3 brack (8.
) < SIS 10°13/ 841 | 7295] 5483 | 25.50| 81.36| 80.33| 168169
14 ereecacccsccccacccccana 10°36’ 11. 85 73.71 57. 66 28 72 87. 56 84. 38 173. 94
) ¥ J 10°58° 15. 14 78. 37 60. 35 31.83 83. 51 92 18 18S. 69
b L. N 11°20/ 1830 80.95| 6293 3484| 99.25| 97.77| 197.03
b ¥ SO 11°41/ | 21.35| 83.45| 65,40 | 37.75 | 104.80 | 103. 15| 207.9%
18 i eeceetccccncoccnmnmncanan- 12°01’ | 24. 30 | 85 88 7.77 1 40.59 | 110.18 | 108 38 | 218 54
19 e cccceccccccncamnameeann 12°22° | 27.15] 8824 70.08| 43.34 ) 115. 39| 113. 40| 228 79
- I 12°41/ | 29.91 | 90.54 | 7227 ) 46.03 ! 120.45 ) 118 30| 233 7%
' 3 S 12°59/ 32. 81 92. 79 74 41 48. 85 | 125 40 { 123. 08 248 48
[ 2N 13°18/ | 35.23 | 94.98 | 76.48 | 51.21 | 130.21 | 127.69 | 257.%0
b = J S 13936’ ] 37.78 ) 97.14! 78.49 ! 33.71 13402/ 13220 267. 12
7 13°53 | 40.27 | 99.23 | 80.44 | 56.16 | 139.50 ( 136.80 | 276.10
2. SR - 14°117 | 42,711 101.28 | 82.34| 58 56| 143.99 | 140.90 | 284 89
26, e cceiccanaa emmcmcmmeann 14°28' | 4510 | 103.30 | 84.19 | 60.90 | 148 40 | 145.09 | 293 49
2T e eeecteccaccnaccmmcmannann 14°44’ | 47.43 [ 10528 | 85.99 | 63.22 ] 15271 | 149.21 | 301 93
b~ SN 15°01/ 49.72 | 107. 22 87. 75 65.45 | 156.94 | 153. 20 310. 14
b 4 DI 15°17" | 51.97 | 109.13 | 89.47 | 67.71 | 161.10 | 157.18 ) 318 28
80 e cncecnccnacacacaccccamnan 15°32' | 8417 { 111. 01| 91.15] 69.90 | 165 18 [ 181.05( 326 23
) SN wweamenene 15°48/ 56.33 [ 112.85 92. 79 72.08 | 169. 18 | 164. 85 334 03
. S, tececccecavmasnnanane 16°03' | 5847 | 114.67 | 94.39 (| 7418 17314 | 188 57| 341L 71
83..... ceasesccsecemccnancnencan 16°18’ | . 60. 56 | 116. 46 | 95.98 | 76.26 | 177.02 ] 172.22 | 3490 24
L 18°33/ 2.62 ) 11822 97.50 | 7831 ] 180.84 | 175.82 | 356.68
b 16°48’ | €64.65 | 119.96 | 99.01 | 80.35 | 184.61 | 179.38 | 363 97
80, ccecccccccccccaccaanan 17°02’ | 66.685 | 121.67 | 100.49 | 82 35| 188.32 | 182. 84 | 371.16
: 7 S eevecncccmcscacannen 17°16” | 68.63 | 123.36 | 101.96 | 84.32{ 191.99 | 186.28 | 378 27
. - S weeo| 17°30 | 70.57 | 12504 | 103.37 | 86.27 | 195.61 | 189. 64 | 385.25
-1 N 17°44/ | 72491 126.69 [ 104 77! 8819 199.18 | 19296 | 392 14
L T 17°58° | 7439 12831 ] 106.15 | 90.09 | 202.70 | 196.24 | 398 94
L L RSSO 19°04/ | 83.52 | 136. 16 | 11269 | 99.25 | 219.68 | 211.94{ 431.62
B0, . ccecccicccccaccncanan 20°06’ | 9218 | 143.61 | 118 73 | 107.93 | 235. 77 | 226.86 | 482 43
-1 S 21°06% { 100.39 ] 150. 69 | 124. 34 | 116. 20 | 251. 08 | 240. 54 | 491. 63
1 N 22°03’ | 108 26 | 157. 48 | 129.59 { 124.12 | 285.74 | 253. 71 519. 45
L SN 22°58' | 115.82 | 163. 99 134.50 ) 131. 72 | 279. 81 | 266. 22 546. 03
4 SR 23°507 1 123. 14 | 170.27 | 139.13 | 139.04 | 293. 41 | 278 17| §71.38
k£ TP 24°41’ | 130.20 | 176. 34 | 143.49 | 146. 12 | 306. 54 | 289. 61 596. 18
- | S 25°31/ | 137.06 | 182.22 | 147. 61 | 152. 98 | 319.28 | 300. 39 | 619. 87

U. S. Army Corps of Engineers



EM 1110-3-152

9 Apr 84
, Table A-6. Minimum Track and Operating Movement
Case II - Reference Figure A-2a
R = 575.69', R, = 410.28', D = 10°, D, = 14°, Turnouts No. 8
. Trsck No. 1 Track No. 3 Totakft.
P.ft. 1. dogrees i : Total
A, L B It | Trackl | Trek3 ~
18cccacacccccnnccccnanaas ccuean 1013’ 9.18| 7205 30.49 | 30.60| 8213} 81.090] 16322
4aaaaa.... iy Sy 10°36° | 1279 | 7571 5285} 34.46| 8350 | 87.31 17581
¥ T comaccecneeeca! 10°68' | 1625 | 7837 | 5509 3319 | 94.62| 93 28| 187. %
18...... etcmcacaccccccncoonnsana 11°20° | 19.69 | 80.95| &87.24 | 41.80 | 100.54 | 990.04 | 199.58
1 eecccecanarcscscccncacancas veeo| 11°417 1 2282 | 8345 50.31 | 4530 10827 | 104.61 | 210 88
3 crvecscsscncne --] 12°01 | 25. 95! 85.88| 61.29| 4870 111. 83| 109.99 | 221.83
10 ccmcececcmccciincanenccaeas| 12923 | 2898 | 88224 | 6221 | 5201 | 117.23 | 11822 | 232 44
3 cosmccanne vesssecs 12°41° | 81.93 | ©0. 54| 8506 | 5523 | 12247 | 120.20 | 242 78
 } SR cccovcccsacs 12°50° | 34.81 | 0279 | 6685 | 5838 | 127.60 | 125. 24 | 252 84
b 7 S, esosecensnncovessnan  13°18’ | 37.61 | 04908 68.50 | 61.45 | 132 59 | 130.04 | 262 63
p = TR, enmccnmrnccsvenssnncsenn 13°36' | 40.34 | 97.14 | 70.28 | 6445 | 137.47 | 134.73 | 27220
24 ceeccccnecnccecacccacencaaeaa.]| 13°5637 | 43.02 | 99.23 ] 71.02| 67.39 | 14225 | 139.31 | 281. 56
35...... eccccecnvececccascna eeeee| 14°117 | 45.63 1 101.28 | 7351 | 70.28 | 14691 | 143.77 | 200.68
26.cccccnnas coccnane vacessceses 14°28' | 48201 103.30 ] 7508 ! 73.09 | 151.50 | 148 15| 299. 465
7 (R, conccacace ccsveonsccnnes 14°44' | 50.71 | 105.28 | 76.58 | 7588 | 155.99 | 152 44 | 308743
28.ccciaccccancccnconccccnncnanan 15°01/ | 5317 [ 107.32| 78 05| 7858} 160.89 | 15663 | 317.02
b1 J, vancocsccacancnscsanne 15°17' | 55.60 1 109.13 | 79.50 | 81.25| 164 73 | 160. 75 | 325 48
80.cavee-a ecccccemscecsenaans seaes] 15°32° | 57.98 | 111,01 | 80.90 ) 83 83| 16899 | 164 78 | 333 77
8lecccccccccacinnacas escssscsnnn 18°487 | 60.31 | 11285 8228 | 8847 17318 | 108 75| 341.91
8..... cccamconcn csccsccscnens eeo] 16°03' | 62.62 | 114.67 | 83.683 | 89.01 | 177.29 | 17264 | 349.93
38ecacescncccnanancccannaccana oes| 16°18° | 64.88 1 116. 48| 84 95| 91.52 | 181.34 | 178. 47 | 357.81
L ceevacens .ea| 18°33° | 67.11 ] 11822 | 8824 0399 18533 { 180.23 | 365 58
85 cneeccecccecccacencacannsncnns 16°48 | 69.31 | 119.96 | 87.51 ] 96 42| 180.27 | 183 93| 373 30
36. e ceccccmecnecceancccanannn 17°02/ | 71.48 {121.67 | 8874 | 9882 | 19215 | 187. 56 | 33071
87 teceeacccccscanacassmconnnns 17°16’ | 73.62 [ 123.36 | 89.97 | 101.19 | 196.98 | 191. 18 | 333 14
38.cccecceicccicccccncaccccanan 17°30° | 75.73 | 125.04 | 91.18 | 10352 | 200.77 | 194 688 | 305 45
39 ccccrccencccaccnncennn cemone 17°44’ | 77.81 [ 126.60 | 9233 | 10583 | 204 50 | 168 16 | 402 68
40 ciccccicncccnccncccncannans. 17°58’ { 79.87 | 12831 | 93.48 | 108 11| 208 18} 201. 59 | 400. 77
7 S 19°04’ | 89.80 { 136.16 | 9895 | 118.10 | 223. 96 | 218 05 | 444 01
B0.ccccecccncccccocccncnnconncaen 20°06’ | 99.22 | 143.61 | 103. 98 | 1290.52 | 24283 | 233 50 | 47633
88.ncccccccccaccmccnccccnancanann 21°06’ | 108 19 |.150.69 | 108 85 | 139. 44 | 258 88 | 242 09 | 508 97
60.cccvccanccccncnccncncvaconcans 22°03' | 116.79 | 157. 48 | 112. 09 | 148. 94 | 274 27 | 261.83 | 534 20
68.ccccnccicncccncceccacscenanenn 22°58’ 1 125.07 | 163. 99 | 117.04 | 158. 08 | 289.068 | 275 10 | 564. 16
70 ccaceccccnacmancoceccocenncans 23°50’ | 133.07 | 170.27 | 120. 84 | 166. 85 | 303. 34 | 287.69 | 591.03
B cicceconccccoccccenanncconcces 24°417 | 140.81 | 176.34 | 124. 40 | 175.35 | 317.15 | 299.75 | 6164 90
.+ J R 25°31° | 148 33 | 182 22 | 127.74 | 183. 58 | 330. 55 | 311.32 | 641.87

U. S. Army Corps of Engineers
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L-CONGENTRIC TKS. ,, Formula for designing and laving Q

out a series of concentric vard
tracke from a curved ladder track.

Treg
ey 7€ Table A-7 was developed hased on
Tieo p‘ curved ladders in which the distance
N F3 between frogs subtends one frog
R 7“& angle. The table is also based
| T2 Py on the use of No. 8 frogs having
¢ a theoretical heel distance of 8'-3".
LADDER TX

:
EXAMPLE:
p Py= 13 Distance between frogs = 100 feet No. 8 frog
Ty Sin 1/2 Frog Angle = 50 R = 50 = 801.55
R Sin 3°34'35"

Apply the tangent formula: a-b, Tan 1/2(A-B)
a+b Tan 1/2(A+B)
(801.55+13) + (801.55+5.7)

T -+ = (.
an 1/2(a+8) = (.0625) oo 3y = (801 55+5.7)

Tan 1/2(A+B) = 14.01
A+B = 171°50'
A+B +1, =180° I1 = 180°-(A+B) = 180°~(171°50') = 8%10'
r Distance from heel of frog to P.C.C. along equivalent
curve of ladder track = L1 = 114.25

I, + F =i = 15°19'10"

¥ &=ReP

Tan 1/2(A-B)=2=2{can 1/2(A+B)]
a+b
X = (R+f) Sin I

Y= (R#P))-[ (R4F) Cos 1] Ry = (R+f) Sin I, = (810.55+5.7621)(.146205) = 434.07
n . tsm 1] . 26419
- + =
Stat; © C S S
- 41 Tan 1/2 SN
t1" tangent distance ') t, = R (Tan 1;/2) = (434.07)(Tan 7°39'35") = 58.37 ()
for vard tracks = X et 1 1 -
1ean 1/2 1, X, = (RP£)(Sin 1)) = (801.55+5.7621)(.142053) = 114.68
R;= Radius of curve £ Y1 = (R+P)~-{(R+f) (Cos Il)]
for yard tracks No. 1 -EZ;—I75-II = (801.55+13)~[(801.55+5.76) (Cos 8°10') ]
QIVEN: = (814.55)=[(807.312)(.989859)] = 15.42
Distance between frogs Y
F = Frog Angle = 7°09'10" 2 womde st 0w 1382y 36014 = 58.72
Sine  7°09'10" =.124515 , Sini; Sin 15°19'10"

Cos 7°09'10" =.992217
Tan  7°09'10" =.12549
Sine  3°34'35" =.062379
Tan 3°34'35" =.06250
R = Radius of equivalent curve of ladder track
P1,2,3 = Distances from centerline of ladder to
consecutive vard tracks
f = Distance between centers of ladder and vard
tracks measured at right angles to the ladder
track at the heel of frog. f = 5.7621 for No. 8 frog.
C = Distance between the heel of frog, along the
centerline of a vard track, and a point where
vard track centerline is intersected by a radial
line through the heel of frog of the ladder
track. C = 0.36014 for No. 8 frog having a
theoretical heel distance of 8'-3",

REQUIRED:

Values of I,i,t,R and tangent back of heel of
frog for all vard tracks.

Solution for track No. 1
Let a = R+P, b = R+f, A-B = F

U. S. Army Corps of Engineers A

FIGURE A-4. LAYOUTS FOR YARD TRACKS
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Table A-8. Material Required for 1,000 Feet of Track
, __Rajl Section (39-Foot)
Material 90 ARA-A 115 RE
Rail weight, long tons 26.78 28.97
Joint bars
No. of pairs 51.28 51.28
Weight, net tons 1.64 1.91
Ties o
No. per rail - 20 512 512
No. per rail - 21 _ 538 538
No. per rail - 22 564 564
No. per rail - 23 589 589
No. per rail - 24 615 " 615

Tie Plates, net tons

No. of ties - 512 5.78 6.86

No. of ties - 538 6.07 7.20

No. of ties - 564 6.36 7.55

No. of ties - 589 6.64 | 7.89

No. of ties - 615 6.94 8.23
Spikes (4 per tie) 200-pound kegs

No. of ties - 512 8.4 8.4

No. of ties - 538 8.9 8.9

No. of ties - 564 9.3 9.3

No. of ties - 589 ' 9.7 9.7

No. of ties - 615 10.1 10.1
Track bolts, 200-pound kegs , .

Size - 1 x 5-1/2 inches 2.3 -

Size - 1 x 6, inches -- . 2.4
Spring washers, pounds

(approximately) 37.0 37.0
Ballast (8 inches under tie), cubic yards

Single track . 490 490

Double track 940 940

NOTES: No allowance is made in joint bars, bolts, and washers for short
rail. '
Spike quantities are based on 6- by 5.8-inches spikes. On
curves increase quantities 50 percent '
Bolts and nuts are generally shipped in same container.
Ballast is for tangent track with 15 percent allowance for
shrinkage.
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